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(54) ELECTRICALLY CONDUCTIVE COMPOSITE PRODUCT 

(57)Abstract: 

PURPOSE: To provide an electrically conductive 
composite product excellent in thermal stability and 
processability, composed of a sulfonic acid anion-based 
dopant and a poly(arylenevinylene)-based electrically 
conductive polymer. 

CONSTITUTION: The composite product can be 
obtained by mixing (A) a poly(aryleneethylenesulfonium 
salt) of formula I (Ar is divalent group of unsaturated 
cyclic compound or unsaturated heterocyclic compound; 
R1 and R2 are each 1-1 0C alkyl; X- is halide ion; n is >3) 
and (B) a sulfonic acid (e.g. styrenesulfonic acid, 
vinylsulfonic acid) followed by, as necessary, (C) a 
thermoplastic polymer (e.g. polyacrylate) and then by 
heat treatment at 100-350° C, thus obtaining the 
objective composite product composed of (1) a sulfonic 
acid anion [e.g. poly(vinylsulfonic acid), a compound of 
formula II (m is >4; R3 is 1-20C alkyl, alkenyl, etc.; R4 is 
alkylene or oxyalkylene)]-based dopant and (2) a poly 
(arylenevinylene)-based electrically conductive polymer 
made up of recurring unit of formula III. 
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[0010] $fc. mma. *fr*->mT -*y%v 

—'OK [-A r -CH = CH-] (5£(R ArlW 

[0 0 1 1] £fc x WI2X;l/*>lir=*y 
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R 3 - (R 4 ) . -O SOs H ( I ) 

[0012] «c x *aw»4, *u crv—uz/iz—is 
» Rsmttas^owBtt^^-pi&a-iRa (n) 

3 5 ox:&.T(DmB<DMm-em9imrzc t%&mt-? 

[ft 2] 

x- 

R 1 -S + - R 2 
[-A r -CH-CH2 -] t . (H) 

(**\ a r ^m^m^it-^vn^rc^mo^um 
ttfl:#«o-«S, R», R 2 iifl»»i~ioo7;i/ 

[0 0 13] Htc. S5I2X;l/*>^X^-b 
>X/l/*>8L tr-;t/X;l/*>SL #>J (x^>X/l/ 
» #'J (vfn;i/X;l/*>-^) , -^7^;l/X;l/* 
;yg?<D*/l/v V >m&QlRXfmi-1Bt& ( I ) T-S^ti 
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7 g&mfCo ±13^***2 5 0 c c COTktCjg^L, c 
ntCTKSEft-^hU^AO. 9 4 g^T7j<2 5 0 c c «C&8? 

Lfc7kS^^S?H^"4i. 0iCT*^ADLfc:„ *«J5Bffffl 
SiS^, mBE^ffSJL. ^rSfc^UTc^ 7k"t»T'i^2 0 
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BMfisIS (2 5^C, 4«m© *»fi£Lfci:c 20 
5, ^Offitil 0 2 S/cmf^fto M»c^* 

(2 5iC, 4«m© ZmfeLtckCZ, ^-cDffltil 0 
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oxT'8mr$mmLrc&, mn.&m& (2 5t. 2^ 

%«B£UfcfcC3, 1 0- 7 S/cmWTtcMTLT 
[0 0 4 6] it«cM3 

^ssffijiT't#p>n/-c*y (M77i^b>t:zb» cd 

wMfc&ft^O) 1 w t %7k^fttc/^ h/l/X^X;l/*> 

^© 1 w t %7kmm*mmmM&s enm^m^is^ 
^*^^5«^M^#rco c<Dm-Bm<ommm.m (25 

°C) «1 0' 2 Q/D«±T*&o/c„ *fe, C(D^S« 

c t tc j; y iS7 -< A/i*tmztifto co 

•7^/l/A«DSMe«Jg (2 5t, 24Sm£) tilO"' s 

[0047] nmm \ 3 

/^X^b>-X;b*>g?<7D 1 w t %7k?§^**^XSS 
±tc^L, mm%W5A>. 1 5 orT'S^^fiKUfc 

3S«Wx*^ Lfc. C ©«Ozk»«>f O G P C Lfc 
fcr)»?lti^2 0 0 0Tfe!3 (sKy (X^U 

>x;i/^>K?) . /<7Xfi/yx**>ltf, 

09lT*#&tl/c:*y (^77i-l/V!£-U» Otuig 
*S5^?0 1 w t %7><rgi&£/SvX7 c U>'X/b*>&<D 
1 w t %*»%*3W$ftD& COffl^««*3!f5XS 
«±t8*L, MESHA^ 1 5 0*C-e3«fH^J5K 

2oot?8 ^mmja Mm&<Dtf y (^571 



(8) 



tSfoW 6-8 7 94 9 
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rco ^<om.^mmoy«mma (2 5t) sio ? o/n 
mm (2 5V. 4asm£) «i o- 2 s/cm-e&ofco 

[0 0 4 8] HSfctflJl 4 

mm. gmnw%.Ticm8B?fM (2 5t:) ?e.i/c 

SM£#Jg (2 5t:. 4«?*£) SrSteDTctC 
5, f©IlilO ! S/cmf$ofto i:fc. HlC^ifi 
HBIaT. 2 OOiCT*8^5aSLfc^ 
(2 5U 44S?ffi) ^a>J^Lfci:C5. ^-coMfil 0 

[0049] mmmi 5 

1, 4-tfX^an^^;l/-f7^U/>2 g^r^^y— ;l/ 
-fr-T-bhz/ (2:1:2) ig-&^«50 c ctcrg^ 
U ^T'^^X;!/?^ K2. 6 m 1 ^AO*. 5 0 
tT*2 O^raS^^rfco K*S**7iL ?§*£3t®&SLT 
* h^Ti&IlffcS-e, 1, 4 — f7ZV>^i?4)Vx-?-\s 
>lfX (><f l/V->7f ^XMo^A^ny^ K) 
2 . 5 g*mrco ±fE£/£ ! B3 1 . 7g*50cc <0*{C 
S»L, CtlfcTk&ffc^FU ^2*0. 2gSrzk50cc 

ic®MLtz7i<mm*mmnmm.'p, ot-egsioLTco ^ 

5^RJt^ iggre^fPU ^t&lcMLtc'&. *4>T* 

ss^2 o ^rasw^tT^o fee c (ommttmrnt z c t tc 
.to. #y (i, 4— j-^u-^-ot/exL^) <otu 

igf*«#?T-fc&*y (l, 4— ^-7^U>">V;l/i^ 
I^s^^l/X^^A^o^ F) coo. 5wt% 

5 c p sT'&ofco CCDBufg&JS^COG P Cfr 

6#AfcM¥*WH 1 «tt*?J 1 0< GBt)£U*ttftn 

«^ 5 o ) -e jfe o rco f# e. n*: taffif*^? oj&sb/ 

vx^«T^rffo/-ci:c5s *•) 1 oom 1 7 Otcogs 

fc»ftU S*SHJK4>« 2O0'Ce8«HH««Lfti: 
C5*MA , ie>^/io COMCOC, H, S. CICOtc 

^McttLX. 0. 0 1 t/l/OX^sh-^AffiL^fiF 
Ltfe5f> MfB#i9i# : Ptf«fcA,£#») (1, 4— 

[0050] ±tg»c .t vmbtitc mmfcmftttTki&m 
so a 1 75) co o . 5 w t %7kt&m*mmmma 

Lfc„ &V>T% C<0^r?gj8;&;*j-5Xfi1&±l£:^>U 
3SS»HSWU 2 0 0tT-8B$|iSMj£U U 
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(j. 4-^-7^u>e^-i';i/»f-u» (x^p 
>X/t/*>&) *>p>^^«^M^#/c 0 c<Dtg.-&Vam 
(DC, H, S, C 1 <D7imttffi*'l7r>rztC?>, S^L 
fc^D (X^b>X;l/*>^) ©*aKfr*Wf«C»#l, 
TV»*Ck%aHB-p*fco CCOa^feMcOgffigm (2 
5 TO (il 0" Q/DT'fcofCo C<0&£1MK« 
S*Sfr ?> ftm-r 5 c £ «c <fc 0 £ £ 7 ^ ;l/ A '# 6 tifco 
CC07-c;l/Acom^e«K (2 5*C> 4*mfc) {±1 0 
-* S/cmT$ofco 
10 [0 0 5 1] JUffiflJl 6 

Hfig0iJl 5tl§l«lc073&-c?f#fca^lMcoeSr-7^;l/A 
BIB& £*«B*rFfc:»8i$lia (2 5t) 5€»bfc 

a, m^e^a (2 5t, 4 asm© *wei,fci:c 

5, ^cofiifil o- 1 S/cm-efeofco Wlc^M 

i?a^T, 2 0 o°cT°8mrsmmLrcm. mm.rn.mig. 

(2 5t, 4«m£) *Wj£Lfci:c5 % ^coffltii o 

[0 0 5 2] 5ISS0»J1 7 

20 mmm 1 5 ic * 9 t# & n fciaB{*^?©**«*£ffl 

T'M^L^P). X;l/*>ftt>J rJ^^x^-U^ (c 
12 H25 O (C Hz CHz O) s SOs H) 0. 5w t % 

fee C COSTCO C, H. S, C 1 ©7E^*r*fr%r3fc 
tC5> Hu|g»^?co^OigL#fiE 1 ^;HC^L 1 * 
;l/COX;l/*>^^LTi/^c tA^*>ofco C<Obu 

U 1 w t %&mtLfco X^T\ Ccoigffi^^XS 
«±K»fliU» a^HM^. 2 0 0tT8HK]M 
30 L> ^tifecO^U (1. 4—ry^U>^f\y\£-U 
» /X^^KA^^^SiattlS^M^Iifco ceo 

m^m<D c s h, s. c i <Dfimftffi*ft-orct£ 

cO*®g$i (2 5*C) Hi 0 8 Q/D-P^ofco */c, 

A*n#e»nfc„ c<D? j )\sL.<Dmm.Bmm (251c, 2 

Jam*) fil O- 5 S/ciTiT*feofc„ 

[0053] mmm 1 8 

40 HSSCT1 7 tHttO»i6T?»fta^«lOift7-f 
^r, BiBft, a*»H«Tfcl?I8«flBI (2 5t) *e,Lfc 

5, ^<Offi(il 0-' S/cmT'$ofto Mtc^* 
3?H^T, 2 0 0*C-e8B#HliaSLfc«* 
(251C, 4«g?^) ^r?BJ^LfctC5. ^<0ffi{± 1 0 

[0 0 5 4] ^v>-e, ccoil-a-rgfg^**^xSffi±tc^ 

#U ^JglfHm^. 2 0 0lCT-8^P^fiScL, 
so co^ij (1, 4—ty^V>^;V^—ly» /XV 



(9) 



7 9 4 9 
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mWn (2 5t) til 0 8 Q/DT'^ofCo £/c, CO 

»5tlfc. C©7-<^A<Dtae«S (2 5U 4Sg? 
j£) «1 O" 4 S/c mT-feofco 
[0 0 5 5] 
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TfcBit7-r/i/AfcUTW»wi***. * 



7U> hs<—i?<DmZ 



(72)?gflJ3# rU/ll »T 

mt**SS9JWII 2 T124#25^ 



JtDft«*fflK£J«l| 2TB24S25* 
(72)f?BJ3# «EB **i>1* 



